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DETAILED ACTION 



Allowable Subject Matter 

1 . The indicated allowability of claims 15, 17, 18, 20 and 21 is withdrawn in view of 
newly discovered reference(s) to be cited in the office action. 

Claim Objections 

2. Claims 15,17,18, 20, 21 , 25 and 26 are objected to because of the following 
informalities and/or defects: 

The term of "the liner material layer" recited in these claims should read as: -the 
conformal liner material layer--. 

Appropriate correction is required. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-15, 17-18, 20-22 and 24-26 are rejected under 35 U.S.C. 112, second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. 

4. Claims 1 and 12 each recite the subject matters of "forming an oxide layer", 
"growing a thermal oxide layer" and "forming a CVD oxide layer". But, they each fail to 
definitely define the relationship(s) among these three layers; and/or they each fail to 
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clarify whether the thermal oxide layer and the CVD oxide layer are definitely comprised 
in the recited "an oxide layer". Without proper clarification, such indefiniteness may 
leads to various patentably distinctive interpretations that are not all always covered by 
the instant disclosure. For example, the invention as defined in the claims may cover 
the method of forming an oxide layer in addition to the steps of forming the bi-layer 
including the thermal oxide layer and the CVD oxide layer, wherein the "an oxide layer" 
and the bi-layer may be separated layers but still meet all the conditions on their 
thicknesses in the manner same as the one defined in the claims. 

5. In claims 1 and 12, the meaning of the phrase involving "the CVD oxide layer 
having a third thickness substantially equal to a difference between the first thickness 
and the second thickness directly on the thermal oxide layer in the same CVD 
apparatus" is not definitely clear, as they each fail to clarify which layer is definitely on 
the thermal oxide layer, and/or whether the term of "directly on" refers "formed directly 
on". 

6. Claims 4-6 and 10 recite the terms of "growing a thermal oxide layer" and/or 
"forming a CVD oxide layer", but fail to clarify their respective relationships with the 
same terms already recited in claim 1 . 

7. Claims 1 5 and 22 each recite the terms of "a single crystalline silicon substrate" 
and "of single crystalline silicon substrate", but fail to clarify what is/are their 
relationship(s). 

8. Claim 15 recites the terms of "forming a layer", "forming a nitride liner layer", 
"forming an oxide layer, "forming a thermal oxide layer" and "forming a CVD conformal 



Application/Control Number: 10/083,756 Page 4 

Art Unit: 281 1 

liner layer". But, it fails to definitely define the relationship(s) among these layers; and/or 
they each fail to clarify which of these recited layer(s) is/are definitely in included in 
which of these recited layer(s). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 0. Claims 1 -1 0 and 1 2-1 4, insofar as being in compliance with 35 U.S.C. 1 1 2, and 
as being best understood in view of the claim objections above, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Nakamura (US 2002/0121661) in view of 
Suzuki (6,228,166) and/or Maeda (US 6,231 ,673) and/or Gilmer (US 5,904,542). 

Nakamura discloses a method for forming an oxide layer, including a thermal 
oxide layer (9a) and a CVD oxide layer (10a), having a first thickness as the combined 
thickness in an integrated circuit device, the method (Fig. 4; also see Paragraph [0085]) 
naturally comprising: growing the thermal oxide layer (9a) having a second thickness 
thinner than the first thickness on a surface of a semiconductor substrate; and, after 
growing the thermal oxide layer (9a) and directly on it, forming the CVD oxide layer 
(10a) naturally in a chemical vapor deposition (CVD) apparatus, the CVD oxide layer 
having a third thickness naturally substantially equal to a difference between the first 
thickness and the second thickness/ 
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Although Nakamura does not expressly disclose that the thermal oxide can also 
be formed inside the same CVD apparatus, one of ordinary skill in the art would readily 
recognize that such thermal oxide layer can be desirably formed in the same CVD 
apparatus, so as to simplify the process and/or reduce the process cost and/or time, as 
readily evidenced in Suzuki (col. 10, lines 13-27), and/or Maeda (col. 15, lines 50-55), 
and/or Gilmer (col. 4, lines 1-10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to develop the method of Nakamura with the thermal oxide 
layer being formed in the same CVD apparatus, per the teachings of Suzuki and/or 
Maeda and/or Gilmer, so that a method for making an oxide layer with simplified 
process and/or with reduced process cost and/or time would be obtained. 

Regarding claims 2, 6, 7, 8, 10-13, it is noted that the thicknesses of the thermal 
oxide layer and the CVD oxide layer, the temperatures for the thermal oxidation and the 
CVD, and/or, the substrate-consumed thickness associated with the thermal oxide 
layer, are all art-recognized important result-oriented parameters subject to routine 
experimentation and optimization; and, that each of the thicknesses and temperatures 
are respectively well within the corresponding parameter ranges commonly recognized 
in the art. Thus, it would be well within the ordinary skill in the art to develop the method 
collectively taught above with the corresponding thicknesses and temperatures being 
respectively about the ones as recited in the claims, so as to form the oxide layer with 
optimized performance and/or process, since it has been held that "[WJhere the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
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optimum or workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955). 

Regarding claim 4, it is noted that it is well known in the art that the gate layer 
(1 1) in Nakamura, which is readable as an "another material layer", can be commonly 
formed of polysilicon through CVD inside a CVD apparatus, as readily evidenced in the 
prior art such as Schwabe (US 4,510,670; col. 3, lines 50-53). Accordingly, it would be 
well within the ordinary skill in the art to further form the gate layer with polysilicon in the 
same CVD apparatus in the method collectively taught above, so that the gate therein 
would be formed with a simplified process. 

Regarding claims 5, 9, 10 and 14, it is noted that it is well known that 02 and/or 
N20 are commonly used in the art to form a thermal oxide layer; and that the N20 
and/or SiH4 are commonly used in the art to form a CVD oxide layer. 

Regarding claim 8, it is further noted that the method of Nakamura further 
comprises a step of forming a trench into the substrate. 

1 1 . Claims 11,15,17-18, 20-22 and 24-26, insofar as being in compliance with 35 
U.S.C. 112, and as being best understood in view of the claim objections above, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Agahi (US 6,140,208) in 
view of Nakamura (US 2002/0121661) and/or Nakanishi (US 6,103,557), and further in 
view of Suzuki (6,228,166) and/or Maeda (US 6,231,673) Gilmer (US 5,904,542). 

Agahi discloses a method of forming a layer for an integrated circuit device (Figs. 
5 and 6), comprising: forming a trench in substrate (that is commonly a single crystalline 
silicon) by etching; forming an oxide layer of a double layer structure (23 and 20) having 
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a first thickness as its total thickness on a surface of the trench; forming a nitride liner 
layer (43) on the oxide layer, and forming an oxide trench isolation material layer (47), 
wherein forming the oxide layer comprises: forming a thermal oxide layer having a 
second thickness (such as 50-1 00 A) on the trench; forming a conformal liner material 
layer having a third thickness (such as 50-300A) that is naturally substantially equal to a 
difference between the first thickness and the second thickness; and, wherein the 
substrate can naturally be consumed by a thickness within the recited thickness range 
of 8.8 A to 44 A, during the formation of the thermal oxide layer, since the thermal oxide 
layer can have a thickness of about 50-100 A. 

Although Agahi does not expressly disclose that the thermal oxide, the conformal 
oxide liner and the nitride layer can all be formed inside a same CVD apparatus, one of 
ordinary skill in the art would readily recognize that an oxide liner can be desirably 
formed with CVD method so as to achieve the desired liner conformity, as evidenced in 
Nakamura (see the CVD oxide layer 10a in Fig. 4); that an oxide layer and a nitride 
layer can both be formed through CVD in a same CVD apparatus so as to simplify the 
process, as evidenced in Nakanishi (col. 5, lines 60-67); and, that the thermal oxidation 
process and the CVD process can be desirably carried out inside a same CVD 
apparatus, so as to simplify the process and/or reduce the process cost and/or time, as 
readily evidenced in Suzuki (col. 10, lines 13-27) and/or Maeda (col. 15, lines 50-55) 
and/or Gilmer (col. 4, lines 1-10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to develop the method of Agahi with the thermal oxide 
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layer, the conformal oxide liner layer and the nitride liner layer being formed in the same 
CVD apparatus, per the teachings of Nakamura and/or Nakanishi, and/or the teachings 
of Suzuki and/or Maeda and/or Gilmer, so that a method for making trench structure 
having liner layers therein with simplified process and/or with reduced process cost 
and/or time would be obtained. 

Regarding claims 20 and 25, it is noted that the temperatures for the thermal 
oxidation and the CVD are both art-recognized important result-oriented parameters 
subject to routine experimentation and optimization; and, that each of the temperatures 
are respectively well within the corresponding parameter ranges commonly recognized 
in the art. Thus, it would be well within the ordinary skill in the art to develop the method 
collectively taught above with the corresponding temperatures being respectively about 
the ones as recited in the claims, so as to form the oxide layer with optimized 
performance and/or process, since it has been held that "[W]here the general conditions 
of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 
233, 235 (CCPA 1955). 

Regarding claims 20 and 25, it is further noted that it is well-known that 02 
and/or N20 are commonly used in the art to form a thermal oxide layer; and the N20 
and/or SiH4 are commonly used in the art to form a CVD oxide layer. 

Regarding claims 21 -22 and 24-26, it is noted that it is well known in the art that 
the trench isolation material layer can be commonly formed through CVD. And, it would 
be well within the ordinary skill in the art to further form the trench isolation material 
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layer in the same CVD apparatus in the method collectively taught above, so as to 
further simplify the process and/or further reduce the process cost and/or time. 

Response to Arguments 

1 2. Applicant's arguments with respect to the claims rejected above have been 
considered but are moot in view of the new ground (s) of rejection. 

Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Reference E is cited as being related to a method of forming 
CVD gate layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is 571 -272- 
1654. The examiner can normally be reached on Monday through Friday, 8:30 AM to 
5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard T. Elms can be reached on 571-272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



SH 

February 3, 2007 




SHOUXIANGHU 
PRIMARY EXAMINER 



